Abstract-The vascular action of 2,4'-dimethy1-3-piperidino-prop iophenone hydro chloride (tolperisone hydrochloride), a centrally acting muscle relaxant, was investigated in pentobarbital anesthetized dogs. Tolperisone given intravenously produced a transient hypotension, tachycardia, and hyperventilation.
2,4'-Dimethyl-3-piperidino-propiophenone hydrochloride (tolperisone hydrochloride), synthesized by Nador and Porszasz (1) causes strong relaxation of skeletal muscle through the central nervous system in animals (2) and has been used in patients with spastic paralysis.
On the one hand, Molnar (3) indicated that the drug was also effective in the therapy of peripheral arterial disease. Furthermore, Gorog et al. (4) showed that tolperisone directly dilated the femoral artery in anesthetized cats and rats and inhibited the response to adrenaline or noradrenaline in the isolated hind quarter of rats. In the present study, to elucidate the vascular action of tolperisone, we investigated the effect of tolperisone on systemic blood pressure, peripheral blood flow, and cardiac contractile force using adrenergic drugs and various blockers of the autonomic nervous system.
MATERIALS AND METHODS
Adult mongrel dogs of either sex (8-18 kg) were anesthetized with 30 mg/kg of sodium pentobarbital i.v. and a constant level of anesthesia was maintained by i.v. infusion at the rate of 5 mg/kg per hour.
Arrangement for studies of systemic effects: A tracheal tube was inserted and the rate of respiration was measured through a pressure transducer (Nihon Kohdcn, LPL-0.1) .
Systemic blood pressure was measured in the carotid artery vNith a polyethylene cannula and a pressure transducer (Nihon Kohen, NIPU-0.5).
Mean arterial blood pressue was rec orded by electric integration with a 2.0 second time constant. Heart rate was obtained from the systemic blood pressure recording. Non-cannulating probes of electromagnetic flowmeters (Nihon Kohen, MF-26) were fitted to the femoral and superior mesenteric arteries. Drug solutions in volumes of 0.1 to 1.0 1111 were injected into the femoral vein and flushed in with 2 nil of saline for 8 sec.
Arrangement for femoral and superior, mesenteric circulation: A tracheal W be be was inserted and the animals were ventilated artificially with a respirator (Harvard, Model 607).
Cannulae were inserted into the proximal and distal ends of the cut femoral artery or superior mesenteric artery, respectively. The two cannulae were connected by a rubber tubing. ( Fig. IA) . At a dose of 10 mg/kg, tolperisone showed a secondary and prolonged hypo tension after the initial rapid effect. Tolperisone caused a tachycardia independently of the dose; the maximum increase in heart rate caused by 10 mg/kg being smaller than that caused by 1 or 3 mg/kg. Tolperisone transiently stimulated the rate of respiration, and at 10 mg/kg it increased not only the rate but also the amplitude of breathing followed by a decrease. Tolperisone caused a dose-dependent increase in femoral arterial flow, while in mesenteric arterial flow it caused a dose-dependent decrease immediately following an initial momentary increase.
When injected intra-arterially into femoral and mesenteric arteries, tolperisone caused a rapid increase in the rate of both arterial flows in a dose-dependent manner (Fig. 1B) .
Acetylcholine, and isoprenaline also increased both arterial flows. When compared in the increase by 100% of the blood flow, the ratios of a dose in the mesenteric artery to a dose in femoral artery were about 2, 90, and 200 for isoprenaline, tolperisone, and acetylcholine, respectively.
In the isolated papillary muscle preparation, tolperisone (0.3-10 mg) i.a. produced initially a rapid decrease and secondarily a long-lasting one in the contractile force ( Effects on responses to catecholainines, DMPP and bilateral carotid occlusion
As shown in Fig. 3 , pressor responses to 1 /cg/kg of adrenaline and 1 '"g/kg of noradren aline were apparently reversed and attenuated, respectively, during the i.v. infusion of 300 /gig/kg per min of tolperisone. DMPP (10 16g/kg) or bilateral carotid occlusion for 30 sec induced pressor response was also depressed by tolperisone. Tolperisone completely abolished an increase in systolic blood pressure caused by isoprenaline, but had no effect on the positive chronotropic action of the amine.
When injected intra-arterially into femoral artery, adrenaline (0.1-1 pg) and noradren aline (0.1-1 ,rig) decreased the blood flow (vasoconstriction) in a dose-dependent manner (Fig. 4 ). An intra-arterial infusion of 100 leg of tolperisone per min into femoral artery caused a rapid increase in the blood flow. The vasoconstrictor response to adrenaline was converted to a vasodilator one during the infusion of tolperisone. Tolperisone also de pressed the vasoconstrictor response to noradrenaline and brought out the (3-adrenergic makes a direct contact with receptive sites and is rapidly eliminated from these sites.
